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DESCRIPTION 



PANEL FOR AIRBAG AND ITS PRODUCING METHOD 



TECHNICAL \FIELD 



The piyesent invention relates to a panel for an airbag 
of an automobile .forming an airbag cover (a^over body) made 



of a synthetic z\psin in a main body made^'i another synthetic 
resin such as an instrument panel and a door trim, and relates 
to its producing method. 

BACKGROUND ART 

An airbag arranged^ in front of a front passenger seat 
of an automobile is storedNon a^rear side of the main body such 
as an instrument panel and V door trim. When the airbag is 
operated/ the airbag cover \( cover body) mounted to the 




instrument panel is operied and\the airbag is swollen out in 
front of the instrument panel. 

As shown in Fig./si, an airbag\cover 92 and an instrument 
panel main body 91 ar^ formed as separate members and the airbag 
cover 92 is fixed l^o the instrument p^el main body 91 by an 
unillustrated fixture. The airbag is swbllen out in front of 
the instrument p^anel by rupturing a weak poVtion such as a thin 
wall portion f6rmed in advance in the airbag cover 92. 

However/ in the panel for the airbag having the structure, 
each of the instrument panel main body 91 and th\ airbag cover 



92 are made in separate processes. Accordingly , a certain 
number of producing works are required with respect to each 
of the instrument panel main body 91 and the airbag cover 92. 
Further, it is necessary to perform an assembly work for 
integrating both the members 91 and 92 with each other and 
arrange a fixture. Accordingly, a problem exists in that 
entire producing cost of the airbag is increased. 

This problem is similarly caused when a door trim instead 
of the instrument panel is set to a main body and the airbag 
cover is formed therein. 

In consideration of such conventional problems, the 
present invention provides a panel for an airbag for an 
automobile easily and produced at a low cost, and provides its 
production method. 

DISCLOSURE OF THE INVENTION 

The invention described in claim 1 is a panel for an airbag 
of an automobile formed by integrally molding a cover body made 
of a^ySynthetic resin with a main body made of anothei^ynthetic 
resin, the panel comprising: 

a joint portion joined with the cover body provided around 
an opening portion formed in the main body, 

wherein the joint portion constitutes an overlapping 
portion in which an outer peripheral edge of the cover body 
is overlapped as being arranged on the inner side of an opening 




edge of the main bod^^ 

In this invention, the overlapping portion is arranged 
around the opening portion (an airbag swelling-out portion) 
of the main body such as the instrument panel, in which an outer 
peripheral edge of the cover body (airbag cover) is overlapped 
as being arranged on the inner side of an opening edge of the 
main body. Therefore, neither fixture for connecting both the 
members nor connecting work are required. Thus, in accordance 
with the present invention, the number of producing works and 
cost can be greatly reduced compared with a conventional product 
in which the cover body and the main body such as the instrument 
panel are separately formed. 

As p^rfthe invention described in olaig pg-, it is preferable 
that the synthetic resin of the main body is a hard synthetic 
resin and the synthetic resin of the cover body is a soft one. 
Jn thio - ca se, a rupturing operation of the cover body in 
swelling-out of the airbag can be smoothly performed by the 
soft synthetic resin, and the main body such as the instrument 
panel can maintain an excellent rigidity by the hard synthetic 
resin. 

As a particular means for improving joining strength of 
both the members in the overlapping portion, for example, it 
is preferable that a concavo-convex portion having a serrate 
shape or a downward convex shape is formed on a lower face of 
the main body in the overlapping portion as in an invention 
described in claim 3. This constitution utilizes a so-called 



anchor effect yielded from biting a part of the synthetic resin 
of the cover body into a concave portion of the concavo-convex 
portion of the main body at a molding time of the cover body. 
The joining strength of both the members is improved by this 
anchor effect. 

Further, distortion can be prevented at a molding time 
of a peripheral edge of the opening portion of the main body. 
Namely, when the cover body is molded after molding the main 
body, the concavo-convex portion of the overlapping portion 
becomes resistance to injection force of a material for molding 
the cover body. Therefore, no peripheral edge of the opening 
portion of the main body is distorted due to the injection force 
which pushes the overlapping portion of the main body. 
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In each of the above two means, the joining strength of 
the main body and the cover body can be improved by an easy 
method and a simple structure. 

Further, as in an invention described in claim 5, it is 
^ j>preferable thaty\a groove portion having a closed curve shape 
is formed in a boundary portion of an end portion of the opening 



portion of the main body in the cover body, and a thin wall 
portion which ruptures and a non-thin wall portion which does 
not rupture at operating time of the airbag are formed along 
Ck^ "this ^groove portion in the cover body in a single line shape 
or a shape of plural continuous lines. 

In this case, in a portion continuously connected to the 
groove portion, it is possible to easily form the thin wall 
portion thinner than the thicknesses of wall portions in the 
Other portions. The thin wall portion ruptures earlier than 
!p peripheral portions when pressure is applied to this thin wall 

m 

portion, and thus the thin wall portion practically becomes 
a rupturing portion of the cover body when the airbag is 
operated . 

The boundary portion of the cover body and the main body 
^rf can be easily observed because of the groove portion, and an 

excellent appearance in design may be also given depending on 
a shape of groove shape. 

When the thin wall portion ruptures and the cover body 
is opened, it is preferable that the shape of a line forming 
the thin wall portion and the shape of a line forming the 
non-thin wall portion are set onto the cover body such that 
the non-thin wall portion becomes a rotating central axis of 
an opening movement of the opening portion of the cover body. 

In this case, when the airbag is operated and the thin 
wall portion ruptures, turning moment with the non-thin wall 
portion as a rotating center is applied to a ruptured cover 
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portion and the cover body is easily opened. Accordingly, 
resistance to swelling-out of the airbag is reduced and the 
airbag can be easily swollen out. 

For example, a combination of the shape of the line 
forming the thin wall portion and the shape of the line forming 
the non-thin wall portion so as to set the non-thin wall portion 
to the rotating central axis of the opening movement of the 
opening portion of the cover body as mentioned above is 
constructed as described in claims 6 to 11 mentioned below. 

For example, as in an invention described in claim 6, 
the non-thin wall portion is formed into a shape of one 
transversal line on an upper or lower side of the cover body, 
and the thin wall portion is formed in a U-shape ( a quadrilateral 
shape with one side opened) along a groove portion in three 
directions except for the line forming the non-thin wall portion 
(see Fig. 2). Thus, a cover portion having the quadrilateral 
shape with one side opened is easily opened with the non-thin 
wall portion of the line shape as a rotating center. 

Further, as in an invention described in claim 7, the 
non-thin wall portion is formed into a shape of one transversal 
line on an upper or lower side of the cover body and the thin 
wall portion is formed along an entire periphery of the groove 
portion such that a line forming the non-thin wall portion is 
included in an inner side (see Fig. 9). 

In this case, as described later, it is preferable that 
the cover body is connected to an airbag case through a rib. 
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Although the thin wall portion is formed into a shape of a closed 
curve, the cover is not scattered as being released from 
restriction when the airbag is operated even when the thin wall 
portion having the closed curve shape is entirely ruptured 
throughout its periphery, since the cover body is connected 
to the airbag case through the rib. 

With respect to advantages of this construction, the thin 
wall portion of the closed curve shape is entirely ruptured 
throughout its periphery, and the cover body is separated from 
the main body as the cover body is connected to the airbag case 
through the rib. Accordingly, no stress is applied to the main 
body by the operation of the airbag in its operation. Further, 
there are no situations in which the main body is ruptured and 
a ruptured portion is possibly scattered. 

As in an invention described in claim 8, the non-thin 
wall portion can be formed into a shape of one transversal line 
on each of upper and lower sides of the cover body, and the 
thin wall portion can be formed into a shape of one longitudinal 
line on each of left-hand and right-hand sides of the cover 
body. A second thin wall portion which is not formed along a 
groove portion is formed into a shape of one transversal line 
in a central portion of the cover body. The entire of the first 
and second thin wall portions can be formed in an H-shape (see 
Fig. 10). 

In this case, the second thin wall portion provided at 
the center of the cover is ruptured and the cover is opened 




in two directions so that resistance of the cover to 
swelling-out of the airbag is further reduced. 

As in an invention described in claim 9, the non-thin 
wall portion is formed into a shape of one transversal line 
on each of upper and lower sides of the cover body, and the 
thin wall portion can be formed along an entire periphery of 
a groove portion such that a line forming the non-thin wall 
portion is included in an inner side. Further, a second thin 
\y wall portion which is not formed along the groove portion is 

jj! formed into a shape of one transversal line in a central portion 

in 

Zl of the cover body. The entire of the first and second thin wall 

J^'" portions can be formed in a shape in which two quadrilaterals 

are lined up (see Fig. 14). 

As a result, effects similar to those in the invention 
^.S described in claim 7 can be obtained. Further, since the second 

thin wall portion formed at the center of the cover is ruptured, 

resistance to swelling-out of the airbag is further reduced. 

In this case, as described later, it is preferable that the 

cover body is connected to the airbag case through the rib. 

Thus, the cover can be prevented from scattering when the airbag 

is operated. 

Further, as in an invention described in claim 10, the 
non-thin wall portion can be formed into a shape of one 
longitudinal line on each of left-hand and right-hand sides 
of the cover body, and the thin wall portion can be formed into 
a shape of one transversal line on each of upper and lower sides 




of the cover body. A second thin wall portion which is not 
formed along a groove portion is formed into a shape of one 
longitudinal line in a central portion of the cover. The entire 
of the first and second thin wall portions can be formed in 
an H-shape (see Fig. 15). 

As a result, operating effects similar to those in the 
invention described in claim 8 can be obtained. 

Further, as described in claim 11, the non-thin wall 
portion can be formed into a shape of one longitudinal line 
on each of left-hand and right-hand sides of the cover body, 
and the thin wall portion can be formed along an entire periphery 
of a groove portion such that a line forming the non-thin portion 
is included with an inner side. Further, a second thin wall 
portion is not formed along the groove portion but is formed 
into a shape of one longitudinal line in a central portion of 
the cover body. The entire of the first and second thin wall 
portions can be formed in a shape in which two quadrilaterals 
are lined up (see Fig. 17). 

As a result, operating effects similar to those in the 
invention described in claim 7 can be obtained. In this case, 
as described later, it is also preferable that a rib for a 
connection with the airbag case is arranged in the cover body. 

Namely, as described in claim 12, it is preferable that 
the rib is projected in the non-thin wall portion and connected 
to the airbag case through a connecting member. 

Since the rib is arranged, a portion near this rib is 
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reinforced and the non-thin wall portion having the rib can 
be reliably set to a rotating center of an opening movement 
when the cover body opens . 

Further, since the rib is connected to the airbag case 
through the connecting member, it is possible to reliably 
prevent the cover body from being separated from the airbag 
case and scattered when -^he airbag is operated. 
^ Next , ^a- 3 ■ in a n invention described in claim 13,--i% iS/i 

.pj?efei5ab^ Q - that an op e ning edge - of the opening portion^0^ the 
main body^^s mechanically connected to an outer peripheral edge 
of tiie cover body. This mechanical connection, for example, 
can be achieved by means of caulking and a fitting portion. 

In this case, since the main body and the cover body are 
mechanically connected to each other by for example caulking, 
there are no restrictions in which compatibility is required 
in a synthetic resin material used in the main body and the 
cover body compared with the conventional connection using such 
as melt-bonding. Accordingly, it is possible to widely select 
a material satisfying physical properties and such required 
with respect to both the main body and the cover body. 

Next, an invention described in claim 14 resides in a 
panel for an airbag including: 

a cover body comprising a first synthetic resin material; 
a main body comprising a second synthetic resin material 
compatible with the first synthetic resin material, formed by 
two-color molding after forming the cover body; and 
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a deformation restricting portion provided at the outer 
peripheral edge of the cover body and engaged with a mold face, 

wherein the main body comprises an opening portion which 
is closed by the cover body; and 

wherein the deformation restricting portion restricts 
deformation of the cover body caused by a molding pressure which 
acts at a molding time of the main body. 

When the main body is two-color molded with the cover 
body in a semisolid state within the mold, a large molding 
pressure acts to the outer peripheral edge of the cover body. 
In this case, since the cover body is engaged with the mold 
face by the deformation restricting portion, no cover body is 
deformed even when the molding pressure acts to the cover body. 
This is particularly effective when a soft material is used 
as a material of the cover body. 

Further, as in an invention described in claim 15, it 
is preferable that the deformation restricting portion is 
constituted of a convex strip having an angular cross section 
or a concave groove. 

In this case, the cover body and the mold can be easily 
engaged with each other by the convex strip or the concave groove 
of the cover body, and a concave groove or a convex strip formed 
on the mold face and corresponding to the convex strip or the 
concave groove of the cover body. Therefore, it is possible 
to reliably prevent the outer peripheral edge of the cover body 
from being retreated, deformed or the like. 
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Further^ an invention described in claim 16 resides in 
a panel for an airbag including: 

a main body which has an opening portion comprising a 
first synthetic resin material; 

a cover body comprising a second synthetic resin material 
compatible with the first synthetic resin material, formed by 
two-color molding after forming the main body; and 

a deformation restricting portion provided at the 
periphery of the opening portion and engaged with a mold face, 

wherein the opening portion of the main body comprises 
is closed by the cover body; and 

wherein the deformation restricting portion restricts 
deformation of the cover body caused by a molding pressure which 
acts at a molding time of the main body. 

In this case, when the cover body for closing a 
swelling-out port of the airbag is molded by two-color molding 
within this swelling-out port with respect to the main body 
in a semisolid state inside of the mold, a large molding pressure 
acts to a main body portion at a peripheral edge of the airbag 
swelling-out port. Here, since the main body is engaged with 
the mold face by the deformation restricting portion, the main 
body is not deformed even when the molding pressure acts thereto. 
Accordingly, there is no problem that a shape of the peripheral 
edge of the airbag swelling-put port is shifted from its 
predetermined shape and becomes wavy. 

Further, as in an invention described in claim 17, it 
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is preferable that the deformation restricting portion is a 
convex strip having an angular cross section or a concave 
groove • 

Also in this case, the main body and the mold can be easily 
engaged with each other by the convex strip or the concave groove 
of the main body, and a concave groove or a convex strip formed 
on the mold face and corresponding to the convex strip or the 
concave groove of the main body. Therefore, deformation of the 
main body such as wavy deformation can be reliably prevented. 

Next, an invention described in claim 18 resides in a 
panel for an airbag of an automobile formed by integrally 
molding a cover body made of a synthetic resin with a main body 
made of another synthetic resin and providing a thin wall 
portion which ruptures when the airbag is operated: 

wherein the main body and the cover body are integrally 
molded by one-color molding; 

wherein a crack preventing layer is provided on a rear 
surface of a general portion which is a portion except for the 
thin wall portion of the cover body ; and 

wherein the crack preventing layer prevents cracks of 
the general portion. 

For example, the crack preventing layer can be achieved 
by joining a net made of polyamide (PA) and such with the rear 
face of the cover body in insert molding. 

In this case, the main body and the cover body for closing 
an opening portion of this main body are integrally molded by 



14 



one-color molding and are produced by the synthetic resin 
material, there is no discontinuity caused by the difference 
between materials in a boundary portion of the main body and 
the cover body so that an external appearance of the panel is 
improved. Further, since the main body and the cover body are 
integrally molded by one-color molding, producing and assembly 
works are reduced. 

Further, since the crack preventing layer is formed on 
the rear face of the general portion of the cover body, no 
general portion of the cover body formed by the synthetic resin 
material is cracked as broken pieces when the airbag inflates. 

Further, as in an invention described in claim 19, it 
is preferable that a rib is projected in the cover body on the 
rear face of a portion in which no thin wall portion is formed. 
It is also preferable that a connecting member made of a metal 
and extending from a side of the main body is connected to the 
rib, and a projection is formed on a surface of this connecting 
member and is bitten into a surface of the rib when the 
connecting member is connected to the rib. 

In this case, the thin wall portion is ruptured as the 
airbag inflates. Accordingly, the cover body is rotated and 
opened into a cabin with a portion near a root of the rib as 
a hinge center. At this time, upward pulling-up force is 
applied to the cover body. However, since the projection of 
the connecting member and the rib of the cover body are connected 
to each other such that this projection is bitten into the rib. 
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no cover body is separated from the connecting member so that 
scattering of the cover body is reliably prevented. 

Next, for example, there is the following invention of 
a method for producing the panel for the airbag. 

Namely, as in an invention described in claim 20, there 
is a method for producing a panel for an airbag of an automobile 
formed by integrally molding a cover body made of a synthetic 
resin with a main body made of another synthetic resin, the 
method comprising : 

preparing a thermoplastic material having compatibility 
as the synthetic resin forming each of the main body and the 
cover body; 

arranging a movable core in a male or female die as a 

mold; 

interrupting a portion between a first cavity portion 
for forming a first member and a second cavity portion for 
forming a second member by allowing the core to project and 
contact an opposite die; 

injecting a material of the first member into the first 
cavity portion; 

forming a communicating portion between the first and 
second cavity portions by retreating the core; and 

injecting a material of the second member into the second 
cavity portion and the communicating portion so that an 
overlapping portion of both the first and second members is 
formed and adhered and both the first and second members are 
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integrally made. 

The key feature of this producing method is that the main 
body and the cover body are integrally formed by injection 
molding by the following construction and method. 

Namely, the synthetic resins forming both the members 
are set to be compatible with each other. In the meantime, the 
movable core is arranged in a male or female die for the 
injection molding. First, this core is projected and comes in 
contact with the opposite mold. Thus, the portion between the 
first and second cavity portions is interrupted, and the 
material of the first member as a material of either of the 
main body or the cover body is injected into the first cavity 
portion such that no first member flows into the second cavity. 

In a subsequent second process, the core is retreated 
so that the first and second cavities are communicated with 
each other, and the material of the second member is injected 
into the second cavity portion. Both the members are 
integrally made by forming an overlapping portion of both the 
members in the communicating portion of both the cavity portions 
and adhering the overlapping portion utilizing compatibility 
of both the materials. ^ 

As mentioned above, in this producing method, the main 
body and the cover body can be made by one injection molding 
by a two-color molding method so that no fixture for connecting 
both the members to each other is required and no connecting 
work is also required. Accordingly, the number of producing 
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works and cost can be greatly reduced compared with a 
conventional product in which the main body and the cover body 
are separately formed. 

Further, it is preferable that a projecting portion of 
a predetermined width is continuously formed along a boundary 
portion of both the cavities in the opposite mold in a contact 
portion of the core and the opposite mold. It is also preferable 
that a groove portion having a closed curve shape of the 
predetermined width is formed in a boundary portion of the first 
and second members. It is further preferable that a thin wall 
portion ruptures at an operating time of the airbag and a 
non-thin wall portion unbroken at the operating time of the 
airbag are formed along the groove portion of the cover body 
in a single continuous line shape or a shape of plural continuous 
lines . 

In this case, the projecting portion projected in a larger 
extent than its peripheral portion and having a relatively 
narrow width is formed in the mold opposed to the core so that 
the groove portion having a closed curve shape can be easily 
formed. In a position continuously connected to the groove 
portion, a thin wall portion thinner than the thicknesses of 
wall portions in other positions can be easily formed by forming 
the groove portion. Since the thin wall portion is ruptured 
earlier than its peripheral portion when pressure is applied 
to the thin wall portion, this thin wall portion becomes a 
ruptured portion of the cover body when the airbag is operated. 



The boundary portion of the cover body and the main body 
(first and second members) can be easily observed by the groove 
portion. Further^ an excellent appearance in design can be 
also given depending on a groove shape. 

When the thin wall portion is ruptured and the cover body 
is opened, it is preferable that the shape of a line forming 
the thin wall portion and the shape of a line forming the 
non-thin wall portion are set onto the cover body such that 
the non-thin wall portion becomes a rotating central axis of 
an opening movement of the opening portion of the cover body. 

In this case, when the airbag is operated and the thin 
wall portion is ruptured, rotating moment with the non-thin 
wall portion as a rotating center is applied to a broken cover 
portion and the cover body is easily opened. Accordingly, 
resistance to swelling-out of the airbag is reduced and the 
airbag can be easily swollen out. 

A combination of thermoplastic material having 
compatibility is constructed by a combination of polypropylene 
resin forming the main body and olefin elastomer (TPO) forming 
the cover body and the like. 

Brief Description of the Drawings 

Fig. 1 is a sectional view of a panel for an airbag 
according to Embodiment 1 (a sectional view taken along a line 
Xl-Xl of Fig. 2 ) . 

Fig. 2 is a perspective view of the panel for an airbag 



according to Embodiment 1 • 

Figs . 3A to 3C are arrangement plan views of a mold in 
a process of molding the panel for an airbag according to 
Embodiment 1 . 

Fig. 4 is an enlarged view of the periphery of a thin 
wall portion of Fig. 1. 

Fig. 5 is an enlarged view of the periphery of a non-thin 
wall portion of Fig. 1. 

Fig. 6 is a sectional view of a panel for an airbag 
according to Embodiment 2 (a sectional view taken along a line 
Xl-Xl of Fig. 2 ) . 

Figs. 7A to 7C are arrangement plan views of a mold in 
a process of molding the panel for an airbag according to 
Embodiment 2 . 

Fig. 8 is an enlarged view of the periphery of a non-thin 
wall portion according to Embodiment 3. 

Fig. 9 is a perspective view of panel for an airbag 
according to Embodiment 4 . 

Fig- 10 is a perspective view of an panel for an airbag 
according to Embodiment 5. 

Fig. 11 is a sectional view taken along a line X2-X2 of 
Fig. 10. 

Fig. 12 is a perspective view of a panel for an airbag 
according to Embodiment 6 . 

Fig. 13 is a sectional view taken along a line X3-X3 of 
Fig. 12. 
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Fig. 14 is a perspective view of a panel for an airbag 
according to Embodiment 8. 

Fig. 15 is a perspective view of a panel for an airbag 
according to Embodiment 9. 

Fig. 16 is a sectional view taken along a line Yl-Yl of 
Fig- 15- 

Fig. 17 is an enlarged view of the periphery of a thin 
wall portion of a panel for an airbag according to Embodiment 
12. 

Fig. 18 is an enlarged view of the periphery of a thin 
wall portion of a panel for an airbag according to Embodiment 
13. 

Fig. 19 is an enlarged view of the periphery of a thin 
wall portion of a panel for an airbag according to Embodiment 
14. 

Fig. 20 is a perspective view of a panel for an airbag 
according to Embodiment 15. 

Fig. 21 is a perspective view of a panel for an airbag 
according to Embodiment 16. 

Fig. 22 is a sectional view taken along a line X4-X4 of 
Fig. 21. 

Fig. 23 is a sectional view of a mold in molding the panel 
for an airbag according to Embodiment 16. 

Fig. 24 is a sectional view of a mold in molding a cover 
body according to Embodiment 16. 

Fig. 25 is a sectional view of the periphery of a cover 
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body according to Embodiment 17. 

Fig. 26 is a sectional view of the periphery of a cover 
body according to Embodiment 18. 

Fig. 27 is a perspective view of a panel for an airbag 
according to Embodiment 20. 

Fig. 28 is a sectional view taken along a line X5-X5 of 
Fig. 27. 

Fig. 29 is a sectional view of a mold in molding a cover 
body according to Embodiment 20. 

Fig. 30 is a sectional view of a mold in molding the panel 
for an airbag according to Embodiment 20. 

Fig. 31 is a sectional view of a substantial part of the 
mold in molding the panel for an airbag according to Embodiment 
20. 

Fig. 32 is a sectional view of a substantial part of the 
mold in molding the panel for an airbag according to Embodiment 
20. 

Fig. 33 is a perspective view of a panel for an airbag 
according to Embodiment 22. 

Fig. 34 is a sectional view taken along a line X6-X6 of 
Fig. 33. 

Fig. 35 is a sectional view of a mold in molding the panel 
for an airbag according to Embodiment 22. 

Fig. 36 is a sectional view of a mold in molding a cover 
body according to Embodiment 22. 

Fig. 37 is a sectional view of a substantial part of the 
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mold in molding the panel for an airbag according to Embodiment 
22. 

Fig. 38 is a sectional view of a substantial part of a 
mold in molding a panel for an airbag according to Embodiment 
23. 

Fig. 39 is a perspective view of a panel for an airbag 
according to Embodiment 25. 

Fig. 40 is a sectional view taken along a line X7-X7 of 
Fig. 39- 

Fig. 41 is a sectional view of a mold in molding the panel 
for an airbag according to Embodiment 25. 

Fig. 42 is a perspective view of a panel for an airbag 
according to Embodiment 26. 

Fig. 4 3 is a sectional view taken along a line X8-X8 of 
Fig. 42. 

Fig. 44 is an exploded perspective view of a joint portion 
of a rib and a bracket according to Embodiment 26. 

Fig. 45 is a plan view of the bracket according to 
Embodiment 2 6 . 

Fig. 46 is a sectional view taken along a line V-V of 
Fig. 45. 

Fig. 4 7 is an enlarged plan view of a protrusion-forming 
portion according to Embodiment 26. 

Fig. 48 is a sectional view taken along a line VII-VII 
of Fig. 47. 

Fig. 4 9 is a partial enlarged plan view of a bracket 



according to Embodiment 27. 

Fig. 50 is a partial enlarged plan view of another bracket 
according to Embodiment 27. 

Fig. 51 is a perspective view of a panel for an airbag 
in a conventional art. 



PREFERRED EMBODIMENTS OF THE INVENTION 



3 Embodiment 1 

ry In this embodiment, as shown in Figs. 1 and 2, a panel 

p 1 for an airbag of an automobile is constituted such that an 

fy 

55 airbag cover (cover body) 2 0 made of olefin elastomer (TPO) 

f,^ is integrally molded with a main body 10 constructed by an 

«p instrument panel made of polypropylene resin (PP) as a hard 

□ synthetic resin. 

A joint portion joined with the cover body 20 is formed 
around an opening portion 12 formed in the main body 10. This 
joint portion constitutes an overlapping portion 15 in which 
an outer peripheral edge 2 05 of the cover body 2 0 is arranged 
on an inner side of an opening edge 105 of the main body 10 
and is overlapped with this opening edge 105. 

Explanations of each of these constructional elements 
will next be supplemented. 

As shown in Fig. 1, the panel 1 for an airbag in this 
example stores an airbag 81 therein and is arranged on a front 
passenger seat side of an automobile. The panel 1 is 



constituted of a main body 10 formejLby an instrument panel 
and a cover body (airbag cover) 20^A^hin wall portion 23 is 
formed in the cover body 20 along a^groove portion 21 and is 
ruptured at an operating time of the airbag 81. As shown by 
a line SI of Fig. 2, a connecting shape of the thin wall portion 
23 is a quadrilateral shape with one side opened. 

The main body 10 and the cover body 20 are integrally 
formed as follows by two-color molding using polypropylene 
resin and olefin elastomer. Both the two kinds of synthetic 
resins are thermoplastic and have compatibility (a consolute 
property ) . 

First, as shown in Fig. 3A, a core 32 is projected and 
comes in contact with a projecting portion 351 of an opposite 
mold 35. The clearance between a first cavity portion 41 and 
a second cavity portion 45 is interrupted so that no 
polypropylene resin as a material of a first member forming 
the main body 10 flows into the second cavity portion 45. Next, 
the polypropylene resin forming the main body 10 is injected 
into the first cavity portion 41. 

Thereafter, as shown in Fig. 3B, the core 32 is retreated 
in a subsequent second process so that the first cavity portion 
41 and the second cavity portion 45 are communicated with each 
other. Then, the olefin elastomer as a material of a second 
member forming the cover body 20 is injected into the second 
cavity portion 4 5 so that an overlapping portion 15 of both 
the members 10 and 20 is formed in a communicating portion of 



25 



both the cavity portions 41 and 45. Both the members 10 and 
20 are integrally made by adhering these members to each other 
by utilizing compatibility of both the materials. 

Finally, as shown in Fig. 3C, movable molds 35 and 3 6 
are separated from each other so that a molded article (the 
panel 1 for the airbag) is taken out. Thereafter, processing 
such as painting is performed as necessity requires. 

Therefore, in this embodiment, the main body 10 formed 
by the instrument panel and the cover body 2 0 can be made by 
a continuous one-time injection molding process. Hence, no 
fixture for connecting both the members as in a conventional 
case nor connecting work of both the members are required. 
Accordingly, the number of producing works and cost can be 
greatly reduced compared with a conventional article. 

Further, in this example, as shown in Figs. 3A to 3C, 
a projecting portion 351 of the width W is continuously formed 
in the opposite mold 3 5 along a boundary portion of both the 
cavity portions 41 and 45. Further, a continuous projecting 
portion 311 is formed along a line SI in a predetermined end 
portion of a fixing mold 31. As a result, as shown in Figs. 
4 and 5, a groove portion 21 of the width W formed in the shape 
of a closed curve is formed in a boundary portion of the cover 
body 20 and the main body 10. The thin wall portion 23 ruptured 
when the airbag 81 operates and a non-thin wall portion 2 4 not 
ruptured when the airbag 81 are formed into shapes of continuous 
lines SI and Rl (Fig. 2) along the groove portion 21. 



As mentioned above , the groove portion 21 (Fig. 2) having 
the closed curve shape can be easily formed by forming the 
projecting portion 351 located in a peripheral portion of the 
opposite mold 3 5 and projected from this peripheral portion 
and having the relatively narrow width W. Further, the 
projecting portion 311 is formed in the fixing mold 31 and is 
opposed to the groove portion 21. Accordingly, in a position 
adjacent to the groove portion 21, the thin wall portion 23 
thinner than wall portions in the other positions can be formed 
simultaneously with the molding. The thin wall portion 23 is 
easily ruptured when pressure caused by swelling-out of the 
airbag 81 is applied to this thin wall portion 23. Therefore, 
the thin wall portion 23 becomes a ruptured portion when the 
airbag 81 operates. 

The non-thin wall portion 24 is formed into a shape of 
one transversal line on an upper side of the cover body 20. 
The thin wall portion 2 3 (thickness T) is formed into a 
quadrilateral shape with one side opened along the groove 
portion 21 in three directions except for the line Rl forming 
the non-thin wall portion 24 as indicated by the line 51 (see 
Fig. 2). Therefore, a cover portion ruptured in the opening 
shape on one side of the quadrilateral is easily opened with 
the linear non-thin wall portion 24 as a rotating center. 

As shown in Fig. 2, the boundary portion of the cover 
body 20 and the main body 10 can be easily observed by forming 
the groove portion 21. Further, an excellent appearance in 
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design can be obtained depending on a shape of the groove portion 
21. 

Embodiment 2 

In this embodiment, as shown in Fig. 6, a rib 2 5 is 
projected in the non-thin wall portion 24 in Embodiment 1, and 
is connected to an airbag case 82 with a connecting member. 

Namely, the rib 25 projected onto a rear side of the cover 
body 20 is supported by a metallic retainer 251 having a bead 
for preventing falling-out on its surface. This rib 25 is fixed 
to a bracket 811 of the airbag case 82 with a bolt 252 and a 
nut 253. 

In this figure, reference numeral 255 designates a 
fixture for fixing the bracket 812 of the airbag case 82 to 
the main body 10. 

In an injection molding process of the panel, a concave 
portion 331 is formed in the fixing mold 33 as shown in Fig. 
7 so that the rib 25 is formed. 

The panel 1 for the airbag in this embodiment is 
reinforced by the rib 25. A root portion of the non-thin wall 
portion 24 having the rib 25 becomes a rotating center of an 
opening movement of the cover body 2 0 at its opening time. 
Namely, when the thin wall portion 23 is ruptured, a ruptured 
portion formed into a quadrilateral shape with one side opened 
of the cover body 20 is rotated and opened with a root C (Fig. 
6) of the rib 2 5 as a rotating center. 
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The rib 25 is tightly fixed to the bracket 811 of the 
airbag case 82 the connecting member. Accordingly^ when the 
cover body 20 is separated from the main body 10 at the operating 
time of the airbag 81, the cover body 20 is neither shifted 
from the airbag case 82 nor is scattered. 

The other elements are similar to those of Embodiment 

1. 

Embodiment 3 

In this embodiment, as shown in Fig. 8, a minimum 
thickness Tl of the non-thin wall portion 24 is set to be 1.5 
times or more a thickness T2 of the cover body 20 in Embodiment 
2. 

The minimum thickness Tl is increased as mentioned above 
to reinforce the non-thin wall portion. Accordingly, if the 
retainer 251 is dislocated from the bracket 811 by the operation 
of the airbag 81, the non-thin wall portion 24 as a rotating 
center of the opening movement of the cover body 20 is hardly 
ruptured. Therefore, it is possible to obtain a panel 1 for 
the airbag with higher safety. 

The other elements are similar to those of Embodiment 

2. 

Embodiment 4 

In this embodiment, the non-thin wall portion 24 is formed 
into a shape of one transversal line on an upper side of the 
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cover body 20 in Embodiments 2 and 3. Further, as shown in Fig, 
9, the thin wall portion 23 is formed along the entire periphery 
of the groove portion 21 as shown by a closed curve S2 such 
that a line Rl forming the non-thin wall portion 2 4 is included 
in an inner side. 

The thin wall portion 23 is formed in a shape of the closed 
curve S2, but no cover body 20 is connected to the airbag case 
82 through the rib 25. Accordingly, when the thin wall portion 
23 formed on the closed curve S2 is entirely ruptured throughout 
the entire periphery and is separated from the main body 10, 
the cover body 2 0 is neither separated nor scattered when the 
airbag is operated. 

In addition, the cover body 20 is separated from the main 
body 10 by entirely rupturing the thin wall portion 23 formed 
on the closed along its entire periphery and this leads to the 
following advantages. Namely, no tensile stress is applied to 
the main body 10 by the cover body 2 0 when the airbag is operated. 
Accordingly, situations hardly occur in which the main body 
10 is damaged by stress caused by operating the airbag and is 
partially damaged and scattered in a certain case. Therefore, 
safety of the airbag is greatly improved. 

The other elements are similar to those of Embodiments 
2 and 3. 

Embodiment 5 

In this embodiment, as shown in Figs. 10 and 11, the 
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non-thin wall portion 2 4 having the rib 25 in Embodiment 2 is 
formed in the shapes of transversal one lines Rl and R2 on upper 
and lower sides of the cover body 20, respectively. As shown 
in Fig. 10, the thin wall portion 23 is formed in the shapes 
of longitudinal one lines S31 and S32 on the left-hand and the 
right-hand sides of the cover body 20, respectively. Further, 
a second thin wall portion 26 (Fig. 11) which is not formed 
along the groove portion 21 is formed in the shape of a 
transversal one line 833 in a central portion of the cover body 
20. The first and second thin wall portions 23 and 26 are 
entirely formed in an H-shape. 

In this embodiment, the central second thin wall portion 
26 is ruptured when the airbag is operated. An opening portion 
of the cover body 20 is easily opened on the left-hand and the 
right-hand sides in Fig. 11 with the non-thin wall portion 24 
of the transversal one lines Rl and R2 as a rotating center. 

The other elements are similar to those of Embodiment 

2. 

Embodiment 6 

In this embodiment, as shown in Figs. 12 and 13, no rib 
25 is formed in Embodiment 5. 

Since no rib 25 is formed, the airbag can be produced 
at a lower cost compared with Embodiment 5. However, since no 
rib 25 is provided, strength or other properties of the airbag 
are relatively inferior to those in Embodiment 5. 
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The other elements are similar to those of Embodiment 

5. 

Embodiment 7 

In this embodiment, as shown in Fig. 8, a minimum 
thickness Tl of the non-thin wall portion 24 is set to be 1.5 
times or more a thickness T2 of the cover body 20 in Embodiment 
5. 

The minimum thickness Tl is increased as mentioned above 
to reinforce the non-thin wall portion. Accordingly, if the 
retainer 251 is dislocated from the bracket 811 by the operation 
of the airbag 81, the non-thin wall portion 24 as a rotating 
center of the opening movement of the cover body 20 is hardly 
ruptured. Therefore, it is possible to obtain a panel 1 for 
the airbag with excellent safety. 

The other elements are similar to those of Embodiment 

5. 

Embodiment 8 

In this embodiment, as shown in Fig. 14, the thin wall 
portion 23 is formed on transversal one lines S34 and S35 on 
upper and lower sides of the cover body 2 0 in Embodiment 5. 
The first and second thin wall portions 23 and 26 are entirely 
formed in a shape in which two quadrilaterals are lined up. 

In this embodiment, the thin wall portion 23 formed on 
a closed curve is entirely ruptured throughout the entire 
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periphery so that the cover body 20 is separated from the main 
body 10 at the operating time of the airbag. 

As a result, no tensile stress from the cover body 20 
is applied to the main body 10 at the operating time of the 
airbag. Accordingly, situations hardly occur in which the main 
body 10 is damaged by stress caused by operating the airbag 
and is partially damaged and scattered in a certain case. 
Therefore, safety of the airbag is improved. 

The other elements are similar to those of Embodiment 

5. 

Embodiment 9 

In this embodiment, as shown in Figs. 15 and 16, the 
non-thin wall portion 24 in Embodiment 2 is formed in the shapes 
of longitudinal one line R3 and R4 on the left-hand and the 
right-hand sides of the cover body 20, respectively. The thin 
wall portion 23 is formed in the shapes of transversal one lines 
S34 and S35 on upper and lower sides of the cover body 20, 
respectively. Further, a second thin wall portion 26 which is 
not formed along the groove portion 21 is formed in the shape 
of a longitudinal one line S3 6 in a central portion of the cover 
body 20. The first and second thin wall portions 23 and 26 are 
entirely formed in an H-shape. 

In this embodiment, the central second thin wall portion 
26 is ruptured when the airbag is operated. An opening portion 
of the cover body 20 is easily opened on the left-hand and the 
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right-hand sides in Fig. 11 with the non-thin wall portion 24 
as a rotating center. 

The other elements are similar to those of Embodiment 

2. 

Embodiment 10 

In this embodiment, no rib 25 is formed in Embodiment 

9. 

Since no rib 25 is formed, the airbag can be produced 
at a lower cost compared with Embodiment 9. However, since no 
rib 25 is provided, strength or other properties of the airbag 
are relatively inferior to those in an airbag with the rib. 

The other elements are similar to those of Embodiment 

9. 

Embodiment 11 

In this embodiment, as shown in Fig. 8, a minimum 
thickness Tl of the non-thin wall portion 24 is set to be 1.5 
times or more a thickness T2 of the cover body 20 in Embodiment 
9. 

The minimum thickness Tl is increased as mentioned above 
to reinforce the non-thin wall portion. Accordingly, if the 
retainer 251 is dislocated from the bracket 811 by the operation 
of the airbag 81, the non-thin wall portion 24 as a rotating 
center of the opening movement of the cover body 2 0 is hardly 
ruptured. Therefore, it is possible to obtain a panel 1 for 
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the airbag with excellent safety. 

The other elements are similar to those of Embodiment 

9. 

Embodiment 12 

In this embodiment/ as shown in Fig. 17, the thin wall 
portion 23 is formed on longitudinal one lines S31 and S3 2 on 
the right-hand and the left-hand sides of the cover body 20 
in Embodiment 9. The first and second thin wall portions 2 3 
and 2 6 are entirely formed in a shape in which two quadrilaterals 
are lined up. 

In this embodiment, the thin wall portion 23 formed on 
a closed curve is entirely ruptured throughout the entire 
periphery so that the cover body 2 0 is separated from the main 
body 10 at the operating time of the airbag. 

As a result, tensile stress from the cover body 20 does 
not act to the main body 10 at the operating time of the airbag. 
Accordingly, danger hardly occurs that the main body 10 is 
damaged by stress caused by operating the airbag and is 
partially damaged and scattered in a certain case. Therefore, 
safety of the airbag is improved. 

The other elements are similar to those in Embodiment 

9. 

Embodiment 13 

In this embodiment, as shown in Fig. 18, a concavo-convex 



35 



portion 159 is formed in a sawtooth shape on a lower face of 
the main body 10 in an overlapping portion 15. 

This concavo-convex portion 159 is formed in a non-thin 
wall portion as well as in the thin wall portion 23. 

This concavo-convex portion 159 is fojrmed by using a 
core 32 imparted a concavo-convex shape which is used in molding 
and then molding the main body 10 and the cover body 20 by 
two-color molding by using this core 32 similarly to Embodiment 
1. 

The thin wall portion t has 0.8 mm in thickness. 

The other elements are similar to those of Embodiment 

1. 

In this embodiment, the concavo-convex portion 159 having 
the sawtooth shape is formed in the overlapping portion 15 of 
the main body 10. Therefore, both the members are tightly 
joined because of an anchor effect of the cover body 20 in this 
concavo-convex portion 159. Accordingly, the cover body 20 is 
neither dislocated from the main body 10 nor scattered when 
the airbag is operated. 

In this embodiment, effects similar to those of 
Embodiment 1 can be also obtained. 

Embodiment 14 

In this embodiment, as shown in Fig. 19, a concavo-convex 
portion 158 is formed in a downward convex shape on a lower 
face of the main body 10 in an overlapping portion 15. 
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The other elements are similar to those of Embodiment 

13. 

In this embodiment, similarly to the Embodiment 13, the 
anchor effect is improved by the concavo-convex portion 158 
in the overlapping portion 15 so that joining strength of the 
cover body 20 to the main body 10 is improved. 

In this embodiment, effects similar to those of 
Embodiment 1 can be also obtained. 

Embodiment 1 5 

As shown in Fig. 20, a panel for an airbag in this 
embodiment has a melt-bonded portion 157 formed in an 
overlapping portion 15 such that the main body 10 and the cover 
body 20 are joined by high frequency induction heating or 
vibrational melt-bonding. 

The other elements are similar to those of Embodiment 

13. 

In this embodiment, the melt-bonded portion 157 is formed 
by joining both the members 10 and 2 0 by the high frequency 
induction heating or the vibrational melt-bonding . Therefore , 
joining strength of both the members is improved. 

In this embodiment, effects similar to those in the 
Embodiment 13 can be also obtained. 

Embodiment 16 

Fig. 21 shows an enlarged perspective view of a forward 



passenger seat side part of an instrument panel as an example 
of the panel 1 for an airbag. The instrument panel is formed 
by a hard synthetic resin material such as polypropylene (PP) 
mixed with rubber and a filler. An opening portion 12 as an 
airbag swelling-out port having a substantially rectangular 
shape is formed on an upper face of a main body 10 of this 
instrument panel in its central position in a back and forth 
direction (a slanting vertical direction in Fig. 21) of the 
C= main body 10. This opening portion 12 is closed by a cover body 

Cn 20 molded by two-color molding described later and constructed 

fU' 

to by a PC (polycarbonate) /ABS (acrylonitrile butadiene styrene) 

s t 

rU alloy incompatible with PP. Fig. 22 shows a cross section of 

O this opening portion 12. 

fU In Fig. 22, an outer peripheral edge 205 of the cover 

O body 20 is bent along the lower face of an opening edge 105 

of the opening portion 12 of the main body 10, and is caulked 
and fixed by bosses 14 projected on this lower face. Namely, 
as shown in Fig. 21, many bosses 14 are spaced from each other 
on the lower face of the opening edge 105 of the main body 10 
and are formed in a peripheral shape. These bosses 14 downward 
extend through the outer peripheral edge 205 of the cover body 
20, and their end tips are crushed by heat so that a caulking 
state is formed. Thus, the cover body 20 is tightly connected 
to the main body 10. 

An outer peripheral surface of the cover body 20 is 
stepwise lowered in its entire periphery so that a groove 
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portion 21 is formed in a concave shape between this outer 
peripheral surface and an opening peripheral face of the opening 
portion 12. A rib 25 is formed on a rear face of the cover body 

20 on its front side (a left-hand side of the cover body 20 
in Fig. 22). This rib 25 is formed in the shape of a straight 
line along this rear face of the cover body 20 and is projected 
slantingly forward. This rib 25 is covered with a metallic 
retainer 251. The rib 25 is connected to a bracket 811 located 
behind the cover body 20 by a bolt 252 and a nut 253. An airbag 
case 82 storing an airbag 81 therein is fixed by the bolt 252 
and the nut 253 to an insert material 13 of the main body 10 
with the bracket 812. 

The rear face of the cover body 20 along its three sides 
except for the front side is deeply recessed towards the surface, 
and a thin wall portion 23 to be ruptured when the airbag 
inflates is formed between this rear face and the groove portion 

21 having a concave shape. Accordingly, when the airbag 
inflates, the thin wall portion 23 (Fig. 21) on the three sides 
of the cover body 20 is ruptured so that the cover body 2 0 is 
opened into a cabin (on an upper side in Fig. 2) with a portion 
near a root of the rib 2 5 as a hinge center and the airbag 81 
is swollen out of the opening portion 12. 

Such a panel 1 for the airbag is produced by two-color 
molding explained below. Namely, in Fig. 23, a convex strip 
52 having the same shape as the groove portion 21 having the 
concave shape is formed in a slide type opposite mold 51 within 
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an upper mold 5 in an outer periphery of its molding face. An 
end face of a slide core 61 within a lower mold 6 comes in press 
contact with an end face of this convex strip 52, and a cover 
body molding cavity CI and a main body molding cavity C2 outside 
this cavity CI are separated from each other. Further^ many 
columnar concave portions 62 are spaced from each other in a 
peripheral shape on an end face of the slide core 61 and extend 
to the interior of the slide core 61 at a constant depth. These 
concave portions 62 are communicated with the main body molding 
cavity C2 . A PP material is injected into such a main body 
molding cavity C2 so that the main body 10 is molded. At this 
time, the PP material is simultaneously supplied into each of 
the concave portions 62 so that the above-mentioned bosses 14 
are molded. 

While the hard synthetic resin material within the main 
body molding cavity C2 is yet in a semisolid state, the slide 
core 61 is subsequently retreated by a constant amount as shown 
in Fig. 24, and the main body molding cavity C2 and the cover 
body molding cavity CI are communicated with each other. In 
this state, a PC/ABS alloy material incompatible with the PP 
material is injected into the cover body molding cavity CI. 
The cover body molding cavity CI is filled with the PC/ABS alloy 
material. This PC/ABS alloy material also enters a clearance 
cavity C3 yielded by retreating the slide core 61 and becomes 
an outer peripheral edge 2 05 of the cover body 2 0 so that it 
fills peripheral portions of the bosses 14. The PC/ABS alloy 
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material is taken out of the mold in this state, and end tips 
of the bosses 14 projected from the lower face of the opening 
edge 105 of the opening portion 12 (Fig. 22) of the main body 
10 are crushed and caulked by heat. 

Embodiment 17 

Fig. 25 shows another example of a connecting structure 
of the main body 10 and the outer peripheral edge 205 of the 
cover body 20. In this figure , a convex strip 115 having an 
angular cross section is formed on the lower face of the opening 
edge 105 of the opening portion 12 of the main body 10 in its 
entire periphery. In contrast to this, a concave groove 22 6 
is formed on an upper face of the outer peripheral edge 2 05 
of the cover body 2 0 integrally molded by two-color molding 
with the main body 10. The convex strip 115 is fitted into this 
concave groove 226. A convex strip 22 5 having the same cross 
section as the convex strip 115 is formed on a lower face of 
the outer peripheral edge 205 of the cover body 20 in accordance 
with a shape of the slide core at a two-color molding time. 
This convex strip 225 is fitted into a concave groove 813 
f lexing-formed in a bracket 812 of the airbag case 82 (Fig. 
2) . Thus, the cover body 20 is supported between the main body 
10 and the bracket 812 in a state in which the concave groove 
226 and the convex strip 2 25 of the cover body 2 0 are 
respectively fitted to the convex strip 115 of the main body 
10 and the concave groove 813 of the bracket 812 . In this manner. 



41 



the cover body 20 is connected to the main body 10, 
Embodiment 18 

Fig. 2 6 shows an even another example of the connecting 
structure of the main body 10 and the outer peripheral edge 
205 of the cover body 20. In this figure^ a concave groove 116 
having an angular cross section is formed on a lower face of 
the opening edge 105 of the opening portion 12 of the main body 
10 in its entire periphery. In contrast to this^ a convex strip 
228 is formed on an upper face of the outer peripheral edge 
205 of the cover body 20 integrally molded by two-color molding 
with the main body 10, and is fitted to the concave groove 116. 
Further, a concave groove 227 having the same cross section 
as the concave groove 116 is formed on a lower face of the outer 
peripheral edge 205 of the cover body 20 in accordance with 
a shape of the slide core for two-color molding. This concave 
groove 227 is fitted to a convex strip 814 f lexing-f ormed in 
the bracket 812 of the airbag case 82 (Fig. 2) . Thus, the cover 
body 20 is supported between the main body 10 and the bracket 
812 in a state in which the convex strip 22 8 and the concave 
groove 22 7 of the cover body 20 are respectively fitted to the 
concave groove 116 of the main body 10 and the convex strip 
814 of the bracket 812. Accordingly, the cover body 20 is 
connected to the main body 10. 

Embodiment 1 9 
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The main body 10 and the cover body 20 are not necessarily 
molded by the two-color molding. For example, it is possible 
to adopt a method for molding the cover body 2 0 with the main 
body 10 molded in advance as an insert, or a method in which 
the main body 10 and the cover body 2 0 are individually molded 
and assembled. In cases using these methods, a combination of 
convex strips 115 and 225 and concave grooves 22 6, 813 in Fig. 
25 in Embodiment 17, or a combination of convex strips 228 and 
814 and concave grooves 116 and 227 in Fig. 26 in Embodiment 
18 can be set to only a combination of either of the projecting 
stripes and either of the concave grooves. Further, the cross 
sectional shape of each of these convex strips and concave 
grooves is not limited to that in each of the embodiments. The 
bosses 14 in the Embodiment 16 are not necessarily formed in 
the columnar shape, but can be formed in a square pillar shape, 
a wall shape or the like. Further, the bosses may be also 
arranged on a side of the cover body 20. 

Embodiment 20 

Fig. 27 shows an enlarged perspective view of a forward 
passenger seat side part of an instrument panel as an example 
of the panel 1 for an airbag. The instrument panel is 
constructed by polypropylene (PP) as a thermoplastic hard 
synthetic resin material mixed with rubber and a filler. An 
opening portion 12 is formed in a substantially rectangular 
shape on an upper face of a main body 10 of this instrument 
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panel in its central position in a back and forth direction 
(a slanting vertical direction in Fig. 27). This opening 
portion 12 is closed by a cover body 20 constructed by olefin 
thermoplastic elastomer (TPO) integrally molded by two-color 
molding described later. A cross section of this opening 
portion 12 is shown in Fig. 28. 

In Fig. 28, a peripheral edge 113 of the opening portion 
of the main body 10 is bent along a lower face of an outer 
peripheral edge of the cover body 20, and this outer peripheral 
edge and the peripheral edge 113 are melt-bonded to each other. 
A surface of the peripheral edge 113 of the opening portion 
of the main body 10 is stepwise lowered in its entire periphery 
so that a groove portion 22 having a concave shape is formed 
between this surface and an outer peripheral face of the cover 
body 20. A rib 2 5 is formed on a rear face of the cover body 
2 0 on its inner side near a front side (a left-hand side in 
Fig. 28) of the cover body 20. The rib 25 extends in a straight 
line shape along the front side of the cover body 20 and is 
projected slantingly forward (leftward in Fig. 28). This rib 
25 is covered with a metallic retainer 251 and is connected 
to a bracket 811 of an airbag case 82 located behind the cover 
body 20 by a bolt 252 and a nut 253. The airbag case 82 which 
stores the airbag 81 is connected to an insert material 13 of 
the main body 10 by the bolt 252 and the nut 2 53 with the bracket 
812. 

A concave groove 222 is formed on the rear face of the 
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cover body 20 along its three sides and is deeply recessed in 
an angular cross section towards the surface. A thin wall 
portion 23 which ruptures at an inflating time of the airbag 
is formed between the concave groove 222 and a cover surface. 
A convex strip 225 having an angular cross section and 
continuously connected to the concave groove 222 is formed along 
the remaining one side (the front side) of the cover body 20 
from both end portions of the rib 25. This convex strip 225 
constitutes a deformation restricting portion in two-color 
molding described later. When the airbag inflates, the thin 
wall portion 23 (Fig. 27) is ruptured along three sides of the 
cover body 20, and the cover body 2 0 is opened into a cabin 
(upward in Fig. 28) with a portion near a root of the rib 25 
as a hinge center so that the airbag is swollen out of the opening 
portion 12. 

Such a panel 1 for the airbag is produced by two-color 
molding explained below. Namely, in Fig. 29, a convex strip 
52 having the same shape as the concave groove portion 22 is 
formed in a slide type opposite mold 51 within an upper mold 
5 in its molding face outer periphery. An end face of a slide 
core 61 within a lower mold 6 comes in press contact with an 
end face of this convex strip 52 , and a cover body molding cavity 
CI and a main body molding cavity C2 outside this cover body 
molding cavity CI are separated from each other. A convex strip 
62 having an angular cross section and a concave groove 63 having 
an angular cross section and continuously connected to this 
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convex strip 62 are formed on a molding face of the lower mold 
6 along an inner side of the slide core 61. A TPO material is 
injected into this cover body molding cavity CI so that the 
cover body 20 is molded. The concave groove 222 (Fig. 28) is 
molded by the convex strip 62 on the rear face of the cover 
body 20. Further, a convex strip 225 (Fig. 28) is molded by 
the concave groove 63. 

While the TPO material within the cover body molding 
cavity CI is yet in a semisolid state, the slide core 61 is 
subsequently retreated by a constant amount as shown in Fig. 
30, and the cover body molding cavity CI and the main body 
molding cavity C2 are communicated with each other. In this 
state, a PP material compatible with the TPO material is 
injected into the main body molding cavity C2 . The main body 
molding cavity C2 is filled with the PP material and this PP 
material also enters a clearance cavity C3 formed by retreating 
the slide core 61 and becomes a peripheral edge 113 of an airbag 
swelling-out port of the main body 10. The PP material is then 
melt-bonded to an outer peripheral lower face of the cover body 
20 in the semisolid state. 

As shown in Figs. 31 and 32, a large injecting pressure 
is applied to the cover body 20 in the semisolid state as the 
PP material flows into the clearance cavity C3 (an arrow in 
each of these figures) . When soft TPO is particularly used as 
a material of the cover body 2 0 as in this embodiment, each 
portion of the outer peripheral edge of the cover body 2 0 is 




retreated and deformed according to the applied pressure as 
shown by a chain line in each of Figs. 31 and 32 so that the 
outer peripheral edge of the cover body 2 0 is shifted from its 
predetermined shape, resulting in disadvantages of wavy shape. 
Here, in this embodiment, as already described, the convex strip 
62 and the concave groove 63 are formed on the molding face 
of the lower mold 6. Therefore, the concave groove 222 and the 
convex strip 225 as a deformation restricting portion are formed 
by the convex strip 62 and the concave groove 63 on the rear 
face (a lower face in Figs. 31 and 32) of the cover body 20 
in the semisolid state. The concave groove 222 and the convex 
strip 225 are respectively engaged with the convex strip 62 
and the concave groove 63 and prevent the retreating deformation 
of the outer peripheral edge of the cover body 20 against the 
injecting pressure. Thus, a wavy deforming phenomenon of the 
outer peripheral edge of the cover body 20 is effectively 
dissolved. The concave groove 222 is the deformation 
restricting portion for restricting the deformation of the 
outer peripheral edge of the cover body 20, and also has a 
function for forming the thin wall portion 23 which ruptures 
at the inflating time of the airbag at the outer peripheral 
edge of the cover body 20. 

Embodiment 2 1 

When a hard material such as a PPE ( polyphenylene 
ether ) /PA (polyamide) alloy and PS (polystyrene) elastomer is 
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used instead of a soft material such as the TPO as a material 
of the cover body 20, it is not necessary to form the convex 
strip 225 as the deformation restricting portion and the concave 
groove 63 of the lower mold 6 for forming this convex strip 
225, 

For example, a denatured PPE can be used in addition to 
the PP as a material of the main body 10 in combination with 
the PPE/PA alloy of the cover body 20. Further, for example, 
a PC ( polycarbonate ) /ABS 

(acrylonitrile butadiene styrene) alloy and the like can be 
used as the material of the main body 10 in combination with 
the PS elastomer. 

The cross sectional shapes of the concave groove 222 and 
the convex strip 225, and the convex strip 62 and the concave 
groove 63 are not necessarily limited to the angular shape as 
shown in Embodiment 20, but may be set to a cross sectional 
shape having a face engaged with a mold face and preventing 
the retreating deformation of the outer peripheral edge of the 
airbag cover. However, in this case, the cross sectional shape 
of the concave groove 222 (i.e. , the convex strip 62) is required 
to be formed into a shape such that the thin wall portion 23 
is formed. Further, it is not necessary that the concave groove 
222 and the convex strip 225 are continuously formed on the 
rear face of the cover body 2 0 at its outer peripheral edge. 
The concave groove 222 and the convex strip 225 may be separately 
spaced from each other. For example, effects of the 
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deformation restriction can be also obtained when a concave 
groove engaged with the convex strip formed on the mold face 
and having the same sectional shape as the concave groove 222 
is formed instead of the convex strip 225. 

Embodiment 22 

Fig. 33 shows an enlarged perspective view of a forward 
passenger seat side part of an instrument panel as an example 
of the panel 1 for an airbag. The instrument panel is formed 
by a thermoplastic hard synthetic resin material such as 
polypropylene (PP) mixed with rubber and a filler- An opening 
portion 12 having a substantially rectangular shape is formed 
on an upper face of a main body 10 of the instrument panel in 
its central position in a back and forth direction (a slanting 
vertical direction in Fig. 33) of the main body 10 . This opening 
portion 12 is closed by a cover body 2 0 molded by integrally 
two-color molding described later and constructed by olefin 
thermoplastic elastomer (TPO), etc. Fig. 34 shows a cross 
section of this opening portion 12. 

In Fig. 34^ an outer peripheral edge 205 of the cover 
body 20 is bent along the lower face of a peripheral edge of 
the opening portion 12 of the main body 10, and this peripheral 
edge and the outer peripheral edge 2 05 are melt-bonded to each 
other. An outer peripheral surface of the cover body 2 0 is 
stepwise lowered in its entire periphery so that a groove 
portion 21 is formed in a concave shape between this outer 
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peripheral surface and an opening peripheral face of the opening 
portion 12. A rib 25 is formed on a rear face of the cover body 
20 on its front side (a left-hand side of the cover body 20 
in Fig. 34). This rib 25 extends along this rear face and is 
projected slantingly forward in the shape of a straight line. 
This rib 25 is covered with a metallic retainer 251. The rib 
25 is connected to a bracket 811 of an airbag case 82 located 
behind the cover body 20 by a bolt 252 and a nut 253. The airbag 
case 82 which stores an airbag 81 is fixed by the bolt 252 and 
the nut 253 to an insert material 13 of the main body 10 with 
a bracket 812. 

The rear face of the cover body 20 along its three sides 
except for the front side is deeply recessed in a surface 
direction^ and a thin wall portion 23 which ruptures at an 
inflating time of the airbag is formed between this rear face 
and the groove portion 21 having the concave shape. 
Accordingly^ when the airbag inflates^ the thin wall portion 
23 (Fig. 33) on the three sides of the cover body 20 is ruptured 
so that the cover body 2 0 is opened into a cabin (upward in 
Fig. 34) with a portion near a root of the rib 25 as a hinge 
center and the airbag is swollen out of the opening portion 
12. Here^ a concave groove 114 having a rectangular section 
is formed in a loop shape (Fig. 33) on a lower face of the main 
body 10 in an external position near a melt-bonded portion of 
the outer peripheral edge 2 05 of the cover body 20 so as to 
surround the outer peripheral edge 2 05. This concave groove 
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114 constitutes a deformation restricting portion. 

Such a panel 1 for the airbag is produced by two-color 
molding explained below. Namely , in Fig. 35, a convex strip 
52 having the same shape as the groove portion 21 having the 
concave shape is formed in a slide type opposite mold 51 within 
an upper mold 5 in an outer periphery of its molding face. An 
end face of a slide core 61 within a lower mold 6 comes in press 
contact with an end face of this convex strip 52, and a cover 
body molding cavity CI and a main body molding cavity C2 outside 
this cavity CI are separated from each other. A convex strip 
62 having a rectangular cross section and a predetermined height 
is formed on a molding face of the lower mold 6 so as to surround 
the exterior of the slide core 61. This convex strip 62 is 
projected into the main body molding cavity C2 . A hard 
synthetic resin material is injected into such a main body 
molding cavity C2 so that the main body 10 is molded. 

While the hard synthetic resin material within the main 
body molding cavity C2 is yet in a semisolid state, the slide 
core 61 is subsequently retreated by a constant amount as shown 
in Fig. 36, and the main body molding cavity C2 and the cover 
body molding cavity Cl are communicated with each other. In 
this state, a thermoplastic elastomer material compatible with 
the hard synthetic resin material is injected into the cover 
body molding cavity Cl. The cover body molding cavity Cl is 
filled with the elastomer material. This elastomer material 
also enters a clearance cavity C3 caused by retreating the slide 
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core 61 and becomes an outer peripheral edge 2 05 of the cover 
body 2 0 and is melt-boded to a lower face of the main body 10 
in the semisolid state. 

As shown in Fig. 3 7, as the elastomer material flows into 
the clearance cavity C3 (an arrow in Fig. 37) , a large injecting 
pressure is applied to the main body 10 in the semisolid state 
and each portion of the peripheral edge of the opening portion 
12 of the main body 10 is retreated and deformed according to 
the applied pressure as shown by a chain line in Fig. 37. Thus, 
as described in the conventional problems, the peripheral edge 
of the opening portion 12 is shifted from its predetermined 
shape, resulting in a wavy shape. Here, in this embodiment, 
as already described, the convex strip 62 having a predetermined 
height is formed on a molding face of the lower mold 6. 
Therefore, the above-mentioned concave groove 114 as a 
deformation restricting portion is formed by this convex strip 
62 on the rear face (a lower face in Fig. 37) of the main body 
10 in the semisolid state. A side face 114a of the concave 
groove 114 is engaged with a side face 62a of the convex strip 
62 and prevents the retreating deformation of the main body 
10 at the peripheral edge of the opening portion 12 against 
the injecting pressure. As a result, a wavy deforming 
phenomenon of the opening portion 12 at its peripheral edge 
is effectively dissolved. 

Embod iment 2 3 
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Effects similar to those in Embodiment 22 are also 
obtained when a concave groove 63 having a rectangular cross 
section is formed as a deformation restricting portion on a 
molding face of a lower mold 6 as shown in Fig. 3 8 and a convex 
strip 115 having a rectangular section and a side face 115a 
engaged with a side face 63a of the concave groove 63 is formed 
on the rear face of the main body 10. In this case, it is 
advantageous in strength since no thickness of the main body 
10 is reduced. 

Embodiment 24 

The cross sectional shape of the deformation restricting 
portion is not necessarily set to the rectangular shape as in 
each of Embodiments 22 and 23, but may be set to such as a curved 
surface if the cross sectional shape has a face engaged with 
the mold face and preventing the retreating deformation of the 
main body at the peripheral edge of the opening portion. 
Further, it is not necessary to continuously form this 
deformation restricting portion so as to surround a main body 
peripheral edge portion, but may be separately spaced from each 
other. 

Embodiment 25 

Fig. 39 shows an enlarged perspective view of a forward 
passenger seat side part of an instrument panel as an example 
of the panel 1 for an airbag. The instrument panel is formed 



53 ^ 

by polypropylene (PP) as a hard synthetic resin material mixed 
with rubber, a filler and the like. An opening portion 12 having 
a substantially rectangular shape is formed on an upper face 
of a main body 10 of the instrument panel in its central position 
in a back and forth direction (a slanting vertical direction 
in Fig. 39) of the main body 10. This opening portion 12 is 
closed by a cover body 20 integrally molded with the main body 
10 by one-color molding described later and constructed by a 
PP material. Fig. 40 shows a cross section of this opening 
portion 12. 

In Fig. 40, an outer peripheral edge 221 of the cover 
body 20 is partitioned off from the main body 10 by a groove 
portion 22 having a rectangular section and a concave shape 
and formed along an entire periphery of the outer peripheral 
edge 221. The outer peripheral edge 221 is continuously 
connected to the main body 10. A rib 25 is formed on a rear 
face of the cover body 20 on its front side (a left-hand side 
of the cover body 20 in Fig. 40). This rib 25 extends along 
this rear face and is projected slantingly forward in the shape 
of a straight line. This rib 25 is covered with a metallic 
retainer 251. The rib 25 is connected to a bracket 811 of an 
airbag case 82 located behind the cover body 2 0 by a bolt 2 52 
and a nut 253. The airbag case 82 which an airbag 81 is fixed 
by the bolt 252 and the nut 253 to an insert material 13 of 
the main body 10 with a bracket 812. 

The rear face of the cover body 20 along its three sides 
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except for the front side is deeply recessed towards the surface, 
and a thin wall portion 23 which ruptures at an expanding time 
of the airbag is formed between this rear face and the groove 
portion 22 having the concave shape. Further, a crack 
preventing layer 7 is formed on the rear face of a general 
portion of the cover body 2 0 from the rib 25 to a portion near 
the thin wall portion 23 . In this embodiment, a net having many 
small holes and made of polyamide (PA) is used as this crack 
preventing layer 7. This net 7 made of PA has a sufficient 
flexibility and tensile strength • When the airbag inflates, 
the thin wall portion 23 (Fig. 39) on the three sides of the 
cover body 20 is ruptured so that the cover body 20 is opened 
into a cabin (upward in Fig. 40) with a portion near a root 
of the rib 25 as a hinge center and the airbag is swollen out 
of the opening portion 12. When the cover body 2 0 is rotated 
and opened with a portion near the root of the rib 25 as a hinge 
center, the net 7 made of PA as the crack preventing layer is 
joined on the rear face of the general portion of the cover 
body 20 so that no cover body 20 is cracked as broken pieces. 

Such a panel 1 for the airbag is produced by one-color 
insert molding explained below. Namely, in Fig. 41, a convex 
strip 52 for forming the groove portion 22 having the concave 
shape is formed in a slide type opposite mold 51 within an upper 
mold 5 in an outer periphery of its molding face. In contrast 
to this, a convex strip 61 for forming the thin wall portion 
23 and a concave portion 62 for forming the rib 25 are formed 
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on a molding face of a lower mold 6 . A continuous molding cavity 
CI for integrally molding the main body 10 and the cover body 
20 is formed between the upper mold 5 and the lower mold 6. 

The net 7 made of PA is arranged on a molding face of 
the lower mold 6 from one side face of the concave portion 62 
to one side face of the convex strip 61 • In this net 7 made 
of PA, an engaging piece 71 formed in a required position of 
an outer peripheral edge of this net is inserted into concave 
portions 63, 64 for engagement formed on the molding face of 
the lower mold 6 and is positioned. A PP material is injected 
into such a molding cavity CI so that the main body 10 and the 
cover body 20 are integrally molded and the net 7 made of PA 
is joined onto the rear face of the cover body 20 . At this time, 
the PP material also enters each of the small holes of the net 
7 made of PA and is strongly joined with the cover body 20. 
Further, since the engaging piece 71 is inserted into the 
concave portions 63 and 64 for engagement and is positioned, 
no shift in position of the net 7 made of PA is caused even 
when an injecting pressure of the PP material is applied to 
this net. 

The crack preventing layer can be constructed by using 
a soft resin material, a film of a soft elastomer material such 
as olef in-including thermoplastic elastomer (TPO) or nonwoven 
fabric in addition to the net made of PA. 

Embodiment 2 6 



Fig. 42 shows an enlarged perspective view of a forward 
passenger seat side part of an instrument panel as an example 
of the panel 1 for an airbag. The instrument panel is formed 
by a thermoplastic hard synthetic resin material such as 
polypropylene (PP) mixed with rubber, a filler and the like. 
An opening portion 12 having a substantially rectangular shape 
is formed on an upper face of a main body 10 of the instrument 
panel in its central position in a back and forth direction 
(a slanting vertical direction in Fig. 42) of the main body 
10. This opening portion 12 is closed by a cover body 20 
integrally molded by two-color molding and constructed by 
olefin thermoplastic elastomer (TPO) and the like. Fig. 43 
shows a cross section of this opening portion 12. 

In Fig. 43, an outer peripheral edge 2 05 of the cover 
body 2 0 is bent along the lower face of a peripheral edge of 
the opening portion 12 of the main body 10, and this peripheral 
edge and the outer peripheral edge 2 05 are melt-bonded to each 
other. An outer peripheral surface of the cover body 20 is 
stepwise lowered in its entire periphery so that a groove 
portion 21 is formed in a concave shape between this outer 
peripheral surface and an opening peripheral face of the opening 
portion 12. A rib 25 having a plate shape and a constant 
thickness is formed on a rear face of the cover body 20 on its 
front side (a left-hand side of the cover body 20 in Fig. 43). 
This rib 25 extends along this rear face and is projected 
slantingly forward in the shape of a straight line. A bracket 




85 as a connecting member described later in detail is connected 
to this rib 25. The bracket 85 reaches an airbag case 82 which 
stores an airbag 81. This airbag case 82 is fixed by a bolt 
252 and a nut 253 to an insert material 13 of the main body 
10 with a bracket 812. 

The rear face of the cover body 20 along its three sides 
except for the front side is deeply recessed towards the surface, 
and a thin wall portion 23 which ruptures at an inflating time 
of the airbag is formed between this rear face and the groove 
portion 21 having the concave shape. Accordingly, when the 
airbag inflates, the thin wall portion 23 (Fig. 42) on the three 
sides of the cover body 20 ruptures so that the cover body 2 0 
is opened into a cabin (upward in Fig. 43) with a portion near 
a root of the rib 25 as a hinge center and the airbag is swollen 
out of the opening portion 12. 

As already mentioned above, the bracket 85 is connected 
to the rib 25 and its detailed construction will next be 
explained. As shown in Fig. 44, each of notches 831 is formed 
in a U-shape in an end tip portion of the rib 2 5 on its plate 
face. The notches 831 are spaced from each other in a width 
direction of the rib 25 and extend from an end tip of the rib 
25 to the plate interior in plural positions (four positions 
in this embodiment). The bracket 85 is formed by curving a 
metallic plate body having a constant width in a substantially 
U-shape. A base end 853 of the bracket 85 is joined with a side^ 
face of the airbag case 82 (Fig. 43) and a plate face of an 



end tip 854 of the bracket 85 is located along a lower face 
of the rib 25. 

Fixing holes 851 are spaced from each other in the width 
direction on the plate face of the end tip 854 of the bracket 
85 and are located in the same positions as the notches 831. 
As shown in Fig. 45, plural (three on each of left-hand and 
right-hand sides in this embodiment) projections 852 are formed 
in left-hand and right-hand positions of the respective fixing 
holes 851 such that these projections 852 form an inverse 
V-shape. As shown in Fig. 46, these projections 852 are formed 
into a trapezoidal shape by punching the plate face of the end 
tip 854 of the bracket 85 and cut-rising this plate face (Figs. 
47 and 48). As shown in Fig. 43, a retainer plate 86 made of 
a metal is located on an upper face of the rib 25 and is 
constructed by an elongated plate (Fig. 44) having a length 
approximately equal to the width of the rib 25 . Fixing holes 
861 are formed on a face of the retainer plate 86 in the same 
positions as the notches 831 of the rib 25. 

The rib 25 and the bracket 85 are connected to each other 
by locating the respective fixing holes 861 and 851 of the 
retainer plate 86 and the bracket 85 in conformity with 
positions of the notches 831 of the rib 25, and inserting a 
bolt 252 (Fig. 43) into each of these fixing holes 861 and 851 
and fastening this bolt 252 by a nut 253. In this fastening, 
the projections 852 formed on the plate face of the end tip 
854 of the bracket 85 is bitten into the plate face of the rib 



25 formed by a synthetic resin material. When the airbag is 
operated/ the thin wall portion 23 (Fig. 42) is ruptured as 
the airbag inflates as already mentioned above. The cover body 
20 is rotated and opened into a cabin with a portion near a 
root of the rib 25 as a hinge center. At this time, the heat 
of an inf later within the airbag case 82 is transmitted to the 
cover body 2 0 so that the synthetic resin material of the cover 
body 20 is softened and pulling-up force is upward applied to 
the cover body 20. Here, since the projections 852 of the 
bracket 85 are bitten into the rib 2 5 of the cover body 2 0 so 
that the rib 25 and the bracket 85 are connected to each other, 
no rib 2 5 is separated from the bracket 85 even when the 
synthetic resin material is softened in this biting portion. 
Thus, scattering of the cover body 2 0 can be reliably prevented. 

Embodiment 2 7 

The arrangement of the projections 852 is not limited 
to that in Embodiment 26. For example, as shown in Fig. 49, 
the projections 852 may be arranged in a straight line in 
left-hand and right-hand positions of the fixing holes 851, 
or may be arranged in a horseshoe shape surrounding each of 
the fixing holes 851 as shown in Fig. 50. Further, the shape 
of the projections 852 is not limited to that in Embodiment 

26 if the projections 852 are easily bitten into the synthetic 
resin material of the rib 25. For example, the projections 852 
can be formed in such as a wedge shape. Further, since the 
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number of this arrangement of the projections 852 is determined 
in design according to a using situation, the number of this 
arrangement is not limited to that in Embodiment 26. In 
Embodiment 26, the instrument panel as an example is explained 
as an inner mounting material made of synthetic resin. However, 
a door trim and the like may be arranged as this inner mounting 
material. Further, a base end of the bracket 85 may be also 
fixed to a structural member on an instrument panel side or 
a door trim side instead of a structure in which this base end 
is fixed to the airbag case. 



